The relationship of the IT and competitive advantage is a hot research topic for a long time. Based on existing research, this paper proposes an integrated procedure model of how IT impacts firm's competitive advantage. The model provides an integrated framework for the study of the relationship of the IT and competitive advantage, and can provide effective guidance for firms to use IT to obtain sustainable competitive advantage.
Introduction
Currently more and more firms recognize the great advantages and potentials of information technology (IT), and are investing heavily in information technology. Despite considerable success and great progress have been made in Chinese firm's IT project practices, the overall the situation is not optimistic, the failure rate of IT projects remains high, and the actual earnings are far below the expected return from IT projects.
The relationship between IT and competitive advantage has been the academic focus of attention and debate issues. Although many researchers found that IT investments contribute to help firms gain competitive advantage [1] - [3] , the voice of doubt has not been stopped, of which the most famous are the Solow computer paradox in reference to Robert Solow's 1987 quip, "You can see the computer age everywhere but in the productivity statistics", and Carr's point of view "IT doesn't matter" [4] [5] . Therefore, the study of the relationship between IT and competitive advantage has great theoretical significance and important practical value for guiding firms to use IT to obtain sustainable competitive advantage.
Many scholars studied the relationship between IT and competitive advantage based on process theory, complementary asset theory, IT resource theory, IT capability theory, etc. Based on these researches, this paper proposes an integrated procedure model of how IT impacts firm's competitive advantage. The model provides a uniform framework for the study of the impact of IT on competitive advantage.
The Impact of IT on Competitive Advantage

The Market-Based View (MBV)
From the early 1980s, the analysis of the relationship between IT and competitive advantage mainly uses the Market-Based View of strategy theory, which argues that industry factors and external market orientation are the primary determinants of firm performance [6] - [9] . According Bain's Structure-Conduct-Performance (SCP) framework [6] and Porter's five forces model [8] , which are two of the best-known theories in the Market-Based View of strategy theory, many scholars believe that the extensive application of IT will cause more intense competition among firms, and IT can bring firms competitive advantage by enhancing their ability to take advantage from opportunities, defend against threats, and change their market position. But there are also some scholars proposed IT will not bring competitive advantage for firms. Hitt and Brynjolfsson found that IT can increase productivity and create substantial value for consumers, but there is no evidence that these benefits have resulted in supernormal business profitability [10] . Carr argued that the strategic importance of IT in business has diminished as IT has become more commonplace [5] .
The Resource-Based View (RBV)
Furrer et al. suggested that since the 1980s onwards, the focus of studies on competitive advantage has changed from the structure of the industry (MBV) to the firm's internal structure, with resources and capabilities [11] . This approach to strategy is known as the Resource-Based View (RBV), which draws attention to the firm's internal environment as a driver for competitive advantage and emphasizes the resources that firms have developed to compete in the environment. Applying Barney's VRIN framework can determine if a resource is a source of sustainable competitive advantage. To serve as a basis for sustainable competitive advantage, resources must be valuable, rare, in-imitable, non-substitutable [12] .
According to VRIN framework, IT can not bring the sustainable competitive advantage directly for firms, due to its non-scarcity and replicability. But if IT can closely integrated with business strategy, organizational processes, and other internal and external resources, which has path dependency, causal ambiguity and social complexity, and is difficult to be imitated and copied by a competitor.
In summary, most scholars believe that IT can help firms obtain sustainable competitive advantage. The next sections will discuss the mechanisms IT affects the competitive advantage and how firms should use IT to gain competitive advantage.
How IT Affects Competitive Advantage
In the existing literature, studies on how IT affect firm's competitive advantage are mostly based on process theory, complementary asset theory, IT resource theory, IT capability theory. These theories based on or impacted by RBV.
Process Theory
Markus and Soh proposed IT investment can not improve firm performance directly. To improve performance, firms need turn IT spending into useful and potentially produce IT assets firstly, and then use of these IT assets to help firms improve their performance [13] . They further proposed the process theory, which consists of three sub-processes: 1) the IT conversion process; 2) the IT use process; 3) the competitive process (shown as Figure  1 ) [14] .
Firstly, through "the IT conversion process" firms should take some IT management activities, which convert IT investments into IT assets; Then, through "the IT use process", firms can use IT assets to obtain the corresponding IT impacts, such as the development of new products or services, business process reengineering, improve decision-making, coordination and flexibility; Finally, whether the IT impacts can improve firm performance depends on firm's "the competitive process" [14] . Even if the firm has made some good IT impact, but if it can not win the competition with other competitors, it will be unable to get the improvement of performance.
Complementary Asset Theory
Complementary assets are those assets required to derive value from a primary investment [15] . Complementary asset theory indicates that IT alone can not help firms to achieve sustainable competitive advantages, but firms can gain advantages by using IT to leverage firm's complementary assets such as new business models, new business processes, management behavior, organizational culture, or training. Related research shows that firms that support their IT investments with the investments in complementary assets receive superior returns, whereas those firms failing to make these complementary investments receive less or no returns on their IT investments [16] [17]. Powell and Micallef found IT resources and the complementary role of human resources and business resources (such as flexible culture, strategic planning-IT integration, and supplier relationships) can explain the performance differences between firms in retail industry [18] . Teo and Ranganathan also found the synergy among IT resources, human resources and business resources can lead to improved organizational performance [19] .
IT Resource Theory
Based on RBV, some scholars proposed the concept of "IT resources", and argued that the heterogeneous IT resources of firms are the basis to gain competitive advantage. Mata et al. discussed four IT resources, which are capital requirements, proprietary technology, technical IT skill, and managerial IT skill, and they concluded that managerial IT skill is the only one that can provide sustainable competitive advantages from this resource-based view [20] . Qi et al. indicated that in order to obtain competitive IT resources, it takes a considerable amount of time and effort to learn and accumulate [21] . Due to the path dependency, causal ambiguity and social complexity of IT resources, it is difficult to imitate and copy. So IT resources can be a source of competitive advantage [21] .
IT Capability Theory
With the development of core competence theory, dynamic capability theory and organizational learning theory, more and more scholars believe that IT resources can not provide firms sustainable competitive advantage by itself, and the "IT capabilities" (the ability to deploy IT resources [22] ) is one of the decisive factors to help firms gain a long-term competitive advantage. Ross et al. first proposed the concept of the earlier IT capability, they defined IT capabilities as "the ability to control IT-related costs, deliver systems when needed, and affect business objectives through IT implementations". And they consider the ability to use IT to capture fleeting business opportunities can bring success for a firm [23] . Wade et al. considered the role of IT capability for competitive advantage is not directly, but it can affect firm's competitive activities to form a complex chain of assets and capabilities, and ultimately bring the sustainable competitive advantage for firm [24] . Some scholars explored the mechanisms of IT capabilities affecting competitive advantage from different perspective, such as organizational learning, knowledge management, core competencies and information synergy [25] - [28] .
The Process Model of How IT Impacts Firm's Competitive Advantage
Based on existing research, we propose an integrated process model of how IT impacts firm's competitive advantage, as shown in Figure 2 .
Major improvements and features of the model include:
1) It is a comprehensive model that integrated process theory, complementary asset theory, IT resource theory, IT capability theory, and organizational learning theory.
The four theories presented in last section have important theoretical and practical value to investigate how IT affect competitive advantage, but each of these theories focuses only on one aspect of IT's role on competitive advantage, lack of relevant research on the relationship between these theories. The process model proposed by this paper is based on Soh's process model of how IT creates business value [14] , and combines the concepts and principles of complementary asset theory, IT resource theory, IT capability theory and organizational learning theory. So it's an extension of existing theories. This model not only provides a unified analytical framework on the problem of how IT impacts competitive advantage, but also can better guide firms to use IT to obtain sustainable competitive advantage.
2) Replaces "IT assets" in Soh's process model by "IT resources" Soh and Markus took into account the fact that IT investment is likely to be wasted due to poor management, so they proposed "IT assets" as a mediating variable between IT expenditure and organizational performance to reflect the conversion efficiency of IT investments [14] . They defined "IT assets" as a combination of IT infrastructure (including soft infrastructure such as expertise and experience) and a portfolio of applications. Then IT resources theory put forward the concept of "IT resources", and proposed that the heterogeneous IT resources have been the basis for firms to gain competitive advantage. "IT resources" actually expand the concept of "IT assets", which not only contains all the connotation of "IT assets" and also added "IT intangible resources" and "IT relations resources" and other connotations, to better reflect the results of IT investments. Therefore, the paper replaces "IT assets" by "IT resources" in the process model.
3) IT capability plays an important moderate role in the "IT conversion process" and "IT use process" This paper adopts Bharadwaj's definition of IT capability-its ability to mobilize and deploy IT-based resources in combination or copresent with other resources and capabilities [22] . Because IT capabilities are closely linked with the history, culture and experience of firms, so they are more difficult to be copied or imitated by competitors than IT resources, and can help firms gain sustainable competitive advantage. Firms with superior IT capabilities can not only improve the efficiency of IT investments into IT resources, but also can integrate firm's IT resources with other complementary resources, to achieve a sustainable competitive advantage for the firms. Therefore, the process model takes the IT capabilities as a moderate variable in the "IT conversion process" and "IT use process". 4) Good organization learning capability can enhance and update the IT capability Although the resource-based theory elaborates the relationship between firm's resources and competitive advantage, and provides a good framework for the study of the relationship between IT and competitive advantage theory, but the resource-based theory considers less external environment factors for firms, it is difficult to fully explain the issues of obtaining and maintaining competitive advantage in a rapidly changing business environment [29] . "Organization learning capability" is more and more important for firms, which can help firms constantly adjust and adapt in an environment of intense competition and rapid change in order to maintain their competitive advantage. "Organization learning capability" refers to the organization's ability to absorb knowledge, create knowledge and apply knowledge. Bhatt's empirical researches have confirmed that the "organizational learning capability" has important influence on the constantly upgrading and updating the IT capability of firms [30] . This paper introduces the "organizational learning capability" into the process model of how IT impacts firm's competitive advantage that can better guide firms to use IT to help firms build and maintain a competitive advantage in a rapidly changing environment.
Implications for Management
1) Judge whether a firm has the prerequisite to use of IT to obtain sustainable competitive advantage Firstly, firms need to analyze what are the main problems and challenges they face and need to solve, and whether IT can help them address these problems and challenges. Need to be aware is that IT cannot immediately solve all problems of firms, such as insufficient production capacity, low brand awareness, and so on. Secondly, if firms are sure IT can help them address these issues, then the next, firms need to determine whether now is the right time for using IT to help them address these issues. In General, when a firm in a period of relatively stable development, external competition and environmental change is not dramatic, and it's early IT project was completed and achieve the expected results, it is suitable for implementing a new IT project. Finally, firms need to judge whether they have enough resources and capabilities (such as financial, human, IT capabilities, etc.) to implement a new project. If firms lack the resources and capacity, they may consider recruiting personnel, outsourcing IT projects or adopting IT services solutions. Only on the premise of guaranteed sufficient resources and capacity, an IT project can succeed.
2) Cultivate firm's IT capabilities through organizational learning IT capability plays an important moderate role in the "IT conversion process" and "IT use process". The stronger IT capability the firm has, the more effective IT investments will convert into IT resources and the better the firm use of IT resources to help improve performance. Therefore, firms should constantly improve and update their IT capabilities, and organizational learning will play a very important role in this process. Organizational learning mainly enhances firm's IT capabilities through training and project practice. Effective training can undoubtedly enhance staff's IT technical capacity and IT management capabilities. Especially with the wide use of Internet and Intranet technologies in firms, online training has become an important way of training. In addition to training, project practice is another effective way of organizational learning. Employees can not only "learning by doing" (including self-study in the project practice, mutual learning among colleagues, learning from outside experts and consultants, etc.), and can also strengthen relationships with colleagues, customers and external partners through the project practice and collaboration.
3) Focusing on investment in complementary resources IT resources alone does not guarantee a firm to gain competitive advantage, therefore firm should not only invest in IT resources, but also pay attention to invest in the corresponding complementary resources, such as the organization's business processes and regulations system. Firstly, firms need to digitize and optimize their business processes to achieve business process automation and visualize, that can not only improve the efficiency of firms, but the key is to enable firms to rapidly perceived customer needs and the variety of internal and external changes and problems, and make timely response.
Secondly, firms should establish an appropriate rules and regulations system, including the authorization of employees and reasonable incentives. Employees should be granted access to more of the required information and use that information and give them the right to make decisions, this will help to establish a flat corporate structure in order to reduce administrative costs and improve the speed of decision-making. Meanwhile, firms should establish reasonable performance-based salary system to motivate employees to use the right of information access and decision-making to complete their work more outstanding and creatively.
Conclusions
This paper proposed an integrated process model of how IT impacts firm's competitive advantage, based on the process theory, complementary asset theory, IT resource theory, IT capability theory, and organizational learning theory. The model suggests that IT capability plays an important moderate role in the "IT conversion process" and "IT use process", firms should constantly improve and update their IT capabilities through organizational learning, and pay more attention to develop corresponding complementary resources, such as organization's business processes and culture. This model not only provides an explanation of how IT brings competitive advantage, but also can provide effective guidance for firms to use IT to obtain sustainable competitive advantage.
In the future, the model proposed by this paper can be extended by other theories and research, and more empirical studies are needed to check this model.
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